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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Invention I, claims 1-28 and 45-85, and 
species of claims 8, 25, 48, 65, 76, 84 in the reply filed on June 1 1 , 2004 is 
acknowledged. Accordingly, claims 29-44, 86-89 and 9, 26, 49, 66, 77 and 85 are 
withdrawn from further consideration as drawn to non-elected invention/ species. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 2, 16, 45 and 56 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

4. The terms "mini-", "micro" in claims 16 and 56 are relative terms, which renders 
the claim indefinite. The terms "mini-", "micro" are not defined by the claims, the 
specification does not provide a standard for ascertaining the requisite degree, and one 
of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. Therefore, the Examiner considers any pump for pumping milli-units as a 
mini-pump. 

5. The term "micro-capillary" in claims 2 and 45 a relative term which renders the 
claim indefinite. The term "micro-capillary" is not defined by the claim, the specification 
does not provide a standard for ascertaining the requisite degree, and one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. 
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Therefore, the Examiner considers that the heat exchanger used with an electronic 
thermal component is a micro-capillary exchanger for its small size. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that, 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

7. Claims 1,3, 7-8, 10-11, 25. 27-28 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Chrysler et al. (U.S. 5456081) [hereinafter Chrysler. 

Chrysler discloses in Fig. 2 a temperature management system 10 for 
temperature management of a thermal component (heat generating component) 20, 21 , 
the system comprises a cold plate heat exchanger 50 having a plurality of 
thermoelectric modules (micro-capillary) 40 thermally coupled (by heat radiation) to the 
component, a heat sink, a thermal transfer plate (thermal conduit system) 30 thermally 
coupling the heat exchanger with the heat sink. The heat is conducted through the 
thermoelectric modules 40 of the thermal conduit to a heat sink where it can be 
removed by any convenient cooling fluid (col. 4, lines 1-6). Thus, in a broad sense, it is 
considered, that Chrysler suggests a phase change eutectic material as a cooling fluid. 
For claim 3: the thermal conduit 30 is a heat (thermally) conductive material plate. 
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For claim 25 : the capillary system (thermoelectric module) 31 , 51 is a part of the thermal 
conduit 30 and comprises a fluid transfer device (fins) 35 cooling fluid (cold side 44), 
and the thermal conduit is a closed loop system. 

For claims 7-8: the thermal component is a heat-generating component that overheats 
during operating or, inherently, when the integrated circuit overheats (component placed 
in a higher temperature). 

For claim 27 : as shown in Fig. 2, the heat exchanger is thermally coupled to the thermal 
component. 


8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b). by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

9. Claims 1.4-5. 10-14, 25, 27-28 are rejected under 35 U.S.C. 102(e) as being 
Chou et al. (U.S. 2002014481 1 ) [hereinafter Chou]. 

Chou discloses in Fig. 4 a device in the field of applicant's endeavor comprising 
a thermal component (heat source) 1 10, a heat collector (cold plate/ heat exchanger) 
204, a thermal conduit 202, a heat sink 302 and 203 comprising a phase-change 


material eutectic material (water, paragraph [0035]. 
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For claim 25 : The heat transfer (thermal conduit/ heat pipe) 202 can be arranged as a 
closed loop liquid path or a high conductivity metal (paragraph [0034]). 
For claim 27 : The heat exchanger 204 is attached to the component by a thermal 
adhesive (conductive path). 

For claim 28 : Depending on the embodiment, the heat is conducted by convection or 
radiation (paragraph [0027]). 

For claims 12-13 : The phase change material is partially located In a sealed 
(evacuated) container (thermal barrier) so as to limit (thermally insulate) open area of 
the material. 

For claim 14 : The sealed container comprises a thermally hindering material phase 
change material. 

1 0. Claims 1 . 2, 4-5, 45, 47, 48, 50-51 , 65, 67-73, 75-76, 78-81 , 83-84 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Parish et al. (U.S. 20030136548) 
[hereinafter Parish]. 

Parish discloses in Fig. 7 and paragraphs [0058-0060] a device in the field of 
applicant's endeavor comprising a heat exchanger plate (cold plate) 221 for removing 
heat from and thermally coupled to a thermal component 12, a heat sink (fins) 230, a 
thermal conduit 223 is a micro-tube (micro-capillary) part of the heat exchanger coupling 
the heat exchanger to the heat sink 230. The micro-capillary tubes 223 contain a heat 
transfer fluid. The micro-capillary tubes 223 contain a heat phase change eutectic 
(water) heat transfer fluid. 
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Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 1, 10,1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al. (U.S. 5713208) in view of Chrysler. 

Chen discloses in Figs. 1-3 a device comprising a heat exchanger (plurality of 
thermoelectric coolers) 24 having a cold side 20 and a hot side 22, wherein the cold 
side is arranged to cool an object in contact with a cover 12, and the hot side (transfer 
conduit/ fins) of the thermoelectric coolers is arranged to transfer heat to a eutectic 
material of a heat sink 26. The eutectic heat sink comprises a container holding the 
eutectic material (water, col. 3, line 35). 

Chen does not explicitly state that the object is a thermal component, as stated 
in claims 1, 10-11. 

Chrysler discloses a device wherein a thermal an object is a thermal component. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the system, disclosed by Chen, so as to cool the 
thermal component, as taught by Chrysler, so as to maintain the temperature of the 
component within a predetermined level, and thus, to enable the operator to obtain 
accurate data from the borehole by using properly cooled electronic equipment. 
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12. Claims 1, 3-5, 10-11, 15-16, 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Simmons et al. (U.S. 6481216) [hereinafter Simmons] in view of 
Clirysler. 

Simmons discloses in Figs. 1-5 a device comprising a heat exchanger 300 can be 
any conventional type of heat exchanger (col. 9, lines 43-44) comprising a heat transfer 
loop (thermal conduit/ tubing 240) 220, a pump (mini-pump, circulates 20000 milliliters 
per minute) 250 to circulate the transfer fluid 225 in a closed loop), and a valve 310 for 
controlling the transfer fluid 225 from the heat exchanger 300 to a heat sink made of a 
eutectic, phase change material 280. 

Simmons does not explicitly state that a heat source is a thermal component, as 
stated in claim 1, with the remaining limitations of claims 1, 3-5, 10-11, 15-16, 25. 

Chrysler teaches that a thermal component's temperature should be regulated. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the system, disclosed by Simmons, so as to cool 
the thermal component, as taught by Chrysler, so as to maintain the temperature of the 
component within a predetermined level, and thus, to enable the operator to obtain 
accurate data from the borehole by using properly cooled electronic equipment. 

13. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chrysler 
in view of Bennett (U.S. 5165243). 

Chrysler discloses the device as stated above in paragraph 7. 
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Chrysler does not explicitly teach to cool a component in a downhole (borehole), 
as stated in claim 6. 

Bennett teaches that components of electrical circuits, etc.) in a borehole 
environment should be cooled. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the system, disclosed by Chrysler, so as to cool the 
component located in a borehole environment, so as to maintain the temperature of the 
component within a predetermined level, and thus, to enable the operator to obtain 
accurate data from the borehole by using properly cooled electronic equipment. 
The method steps will be met during the normal operation of the device stated above. 

14. Claims 6, 46, 74 and 82 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Parish in view of Bennett (U.S. 5165243). 

Parish discloses the device as stated above in paragraph 10. 

Parish does not explicitly teach to cool a component in a downhole (borehole), as 
stated in claims 6, 46, 74 and 82. 

Benhett teaches that components of electrical circuits, etc.) in a borehole 
environment should be cooled. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the system, disclosed by Parish, so as to cool the 
component located in a borehole environment, so as to maintain the temperature of the 
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component within a predetermined level, and thus, to enable the operator to obtain 
accurate data from the borehole by using properly cooled electronic equipment. 
The method steps will be met during the normal operation of the device stated above. 

15. Claims 52-54 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parish in view of Chou. 

Parish discloses the device as stated above in paragraph 10. 

Parish does not explicitly teach that the limitations of claims 52-54. 

Chou discloses a device in the field of applicant's endeavor. 
For claims 52-53 : The phase change material is partially located in a sealed 
(evacuated) container (thermal barrier) so as to limit (thermally insulate) open area of 
the material. 

For claim 54 : The sealed container comprises a thermally hindering material phase 
change material. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to position a part of the thermal management system (heat 
sink) in a sealed environment, as taught by Chou, so as to protect the heat sink from 
unexpected heat loss to the environment, in order to allow to use the phase change 
material for both, heating and cooling as necessary. 

The method steps will be met during the normal operation of the device stated above. 


Application/Control Number: 10/602.236 Page 10 

Art Unit: 2859 

16. Claims 55-56 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parish in view of Simmons. 

Parish discloses the device as stated above in paragraph 10. 

Parish does not explicitly teach that the heat transfer/ fluid transfer device has a 
mini-pump, as stated in claims 55-56. 

Simmons discloses in Figs. 1-5 a device in the field of applicant's endeavor 
comprising a pump (mini-pump, circulates 20000 milliliters per minute) 250 to circulate 
the transfer fluid 225. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to add a pump, as taught by Simmons, to the device 
disclosed by Parish, so as to controllably operate the device, in order to obtain more 
accuracy in thermal management of the component. 

The method steps will be met during the normal operation of the device stated above. 

17. Claims 17, 19, 21, 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chrysler in view of Marsala (U.S. 6519955). 

Chrysler discloses the device as stated above in paragraph 7. 
For claims 19, 21, 23 : As shown in Fig. 2, the heat exchangers are arranged in 
combination of series and parallel. 

Chrysler does not explicitly teach a plurality of heat exchangers and more than 
one thermal conduit, as stated in claim 17, in combination with the remaining limitations 
of claims 19, 21, 23. 
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Marsala teaches in Figs. 1-2 a device in tfie field of applicant's endeavor 
comprising a plurality of heat exchangers 18 and plurality of thermal conduit branches 
16 allowing fluid (two phase/ phase change liquid refrigerant) to flow from a pump 12 to 
the heat exchangers, wherein, heat exchangers are parallel and serial. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to add a more heat exchangers and thermal conduits, as 
taught by Marsala, to the device disclosed by Chrysler, so as to use the device with a 
plurality of thermal components. 

18. Claims 57, 59, 61, 63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Parish in view of Marsala (U.S. 6519955). 

Parish discloses the device as stated above in paragraph 10. 

Parish does not explicitly teach a plurality of heat exchangers and more than 
one thermal conduit, as stated in claim 57, in combination with the remaining limitations 
of claims 59, 61,63. 

Marsala teaches in Figs. 1-2 a device in the field of applicant's endeavor 
comprising a plurality of heat exchangers 18 and plurality of thermal conduit branches 
16 allowing fluid (two phase/ phase change liquid refrigerant) to flow from a pump 12 to 
the heat exchangers, wherein, heat exchangers are parallel and serial. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to add a more heat exchangers and thermal conduits, as 
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taught by Marsala, to the device disclosed by Parish, so as to use the device with a 
plurality of thermal components. 

19. Claims 18, 20, 22, 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chrysler and Marsala as applied to claims 17, 19, 21 , 23 above, and further in view 
of Simmons. 

Chrysler and Marsala disclose the device as stated above in paragraph 17. 

They do not explicitly disclose a valve, as stated in claims 18, 20, 22, 24. 

Simmons discloses a device in the field of applicant's endeavor comprising a 
valve 310 for controlling the transfer fluid 225 from the heat exchanger 300 to a heat 
sink made of a eutectic, phase change material 280. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to add a valve, as taught by Simmons, to the device 
disclosed by Chrysler, so as to enable the operator to control the cooling process, in 
order to provide the electronic component with a proper and timely cooling. 

20. Claims 58. 60, 62, 64 are rejected under 35 U.S.C, 103(a) as being 
unpatentable over Parish and Marsala as applied to claims 57, 59, 61, 63 above, and 
further in view of Simmons. 

Parish and Marsala disclose the device as stated above in paragraph 18. 
They do not explicitly disclose a valve. 
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Simmons discloses a device in the field of applicant's endeavor comprising a 
valve 310 for controlling the transfer fluid 225 from the heat exchanger 300 to a heat 
sink made of a eutectic, phase change material 280. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to add a valve, as taught by Simmons, to the device 
disclosed by Parish, so as to enable the operator to control the cooling process, in order 
to provide the electronic component with a proper and timely cooling. 

21 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e). (f) or (g) 
prior art under 35 U.S.C. 103(a). 


The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The prior art cited in the PTO-892 and not mentioned above 
disclose related devices and methods. 

Any inquiry concerning this communication should be directed to the Examiner 
Verbitsky who can be reached at (571) 272-2253 Monday through Friday 8:00 to 4:00 


Conclusion 


ET. 



GKV 


Gail Verbitsky 
Primary Patent Examiner, TC 2800 


October 06. 2004 


